Summary Chromosomes of 6 bivalve species were studied from mitotic metaphases using cell suspension techniques. Among Family Mytilidae, Modiolus barbatus (Linnaeus 1758) has a diploid chromosome number of 2nϭ32 with 5 metacentric, 2 submetacentric, 5 subtelocentric and 4 telocentric chromosome pairs, Septifer excisus (Wiegmann 1837) has 2nϭ26 with 9 metacentric, 2 submetacentric, and 2 telocentric chromosome pairs and Septifer bilocularis (Linnaeus 1758) also has 2nϭ26 with 8 metacentric, 2 submetacentric and 3 subtelocentric chromosome pairs. Among Family Veneridae, Ruditapes decussatus (Linnaeus 1758) has 2nϭ38 with 6 metacentric, 5 submetacentric, 3 subtelocentric and 5 telocentric chromosome pairs, Circe scripta (Linnaeus 1758) has 2nϭ38 with 6 metacentric, 6 submetacentric, 4 subtelocentric and 3 telocentric chromosome pairs and Venus verrucosa (Linnaeus 1758) has also 2nϭ38 with 7 metacentric, 4 submetacentric, 4 subtelocentric and 4 telocentric chromosome pairs. These results are reported for the first time in Egypt.
Materials and methods
Samples of the different species investigated were collected from different localities along the coast of the Red Sea from Hurghada to Quseir City. The collected specimens were transferred directly to the laboratory and kept alive in tanks of aerated seawater.
The whole animals were prepared by the warm-dry method of Kligerman and Bloom (1977) with some modification made by Nakamura (1986) as follows: The bivalves were kept in 0.005% colchicine solution for 2-6 h before being sacrificed, and then the gonads and gills were removed, cut into small pieces and soaked in 0.075 m KCl hypotonic solution. These pieces were fixed in freshly mixed Carnoy's fixative (3 : 1 methyl alcohol : acetic acid) with 3 changes of 20 min duration. Tissues were then minced gently in 50% acetic acid to prepare a cell suspension. A drop of the cell suspension was pipetted out and placed on heated clean glass slides. For conventional karyotypes, slides were stained directly with Giemsa (4% in phosphate buffer, pH 6.8) for 20 min.
The best spread chromosome configurations were cut out from the photographs and chromosomes were paired on the basis of centromeric position and size for karyotyping. The following morphological features were used to compare the karyotypes: the relative length (Rl), the arm ratio (Ar) and the centromeric index (Ci). Fundamental number (FN) was calculated on the basis that metacentric, submetacentric and subtelocentric having a value of four and acrocentric has a value of two. Nomenclature of chromosome type adopted by Levan et al. (1964) were used in the present study.
Results and discussion

Modiolus barbatus
The chromosome number from the species Modiolus barbatus was determined from gills, oogonial and spermatogonial germ line cells; gills offered better results for chromosomal analysis than gonads. The photograph of the cell spread and the karyotype of this species showed that it has a diploid chromosome number of 2nϭ32 with fundamental number (FN) of 56 (Fig. 1a ). An ideogram (Fig. 2a, b) was constructed from the relative length and centromeric indices with the centromere drawn at the same level to make the visual comparison easier. The karyotype of Modiolus barbatus show 4 different groups of chromosomes (Fig. 1b) . Group A is composed of 5 metacentric chromosome pairs with an arm ratio ranging from 1.09 to 1.64, relative length from 6.02% to 10.42% and centromeric index variying from 37.93 to 47.78. Group B has 2 submetacentric chromosome pairs with an arm ratio ranging from 1.88 to 2.00, relative length from 5.21% to 6.65% and centromeric index variying from 33.33 to 34.78. Group C consists of 5 subtelocentric chromosome pairs with an arm ratio ranging from 3.12 to 4.17, relative length from 4.05% to 6.95% and centromeric index variying from 19.35 to 24.27 and group D contains 4 telocentric chromosome pairs with arm ratio ranging from 7.67 to 9.60, relative length from 4.51% to 6.13% and centromeric index variying from 9.43 to 11.54 (Table 3 ). The diploid chromosome number of Modiolus barbatus 2nϭ32 is in agreement with that reported by Libertini et al. (1996) . While the karyotype reported by them is composed of 6 metacentric, 8 submetacentric and 2 subtelocentric chromosome pairs, that of our result composed of 5 metacentric, 2 submetacentric, 5 subtelocentric and 4 telocentric chromosome pairs.
Septifer excisus
The cell spread, karyotype and ideogram of a model sample of this species ( strate that the diploid chromosome number is 2nϭ26 and the fundamental number is FNϭ48. These chromosomes consist of three groups: Group A which contains 9 metacentric chromosome pairs with arm ratio ranging from 1.07 to 1.39, relative length from 4.13% to 12.77% and centromeric index from 41.86 to 48.39. Group B is composed of 2 submetacentric chromosome pairs with arm ratio ranging from 1.84 to 1.90, relative length from 6.31% to 6.61% and centromeric index from 34.52 to 35.23. Group C consists of 2 telocentric chromosome pairs with arm ratio being ϱ, relative length from 3.16% to 5.63% and centromeric index being zero (Table 4) . The diploid chromosome number of Septifer excisus (Wiegmann 1837) 2nϭ26 is in agreement with that reported by Ieyama (1983) . While the previous karyotype is composed of 2 metacentric, one metacentric/submetacentric, 2 submetacentric, 7 subtelocentric and one telocentric chromosome pairs, while that of our result composed of 9 metacentric, 2 submetacentric and 2 telocentric chromosome pairs.
Septifer bilocularis
The chromosomes of 52 mitotic metaphases taken from 17 animals were counted. 43 cells had 2nϭ26 and fundamental number (FN) of 52 (Fig. 5a ). The karyotype consists of 3 groups: Group A consisting of 8 metacentric chromosome pairs with an arm ratio ranging from 1.00 to 1.61, relative length from 5.56% to 11.12%, and centromeric index from 44.12 to 50.00. Group B composed of 2 submetacentric chromosome pairs with an arm ratio ranging from 1.73 to 1.92, relative length from 6.48% to 11.12%, and centromeric index from 34.29 to 36.67. Group C contains 3 subtelocentric chromosome pairs with an arm ratio ranging from 3.63 to 4.38, relative length from 6.86% to 8.34%, and centromeric index from 18.60 to 21.62 (Fig. 5b , Table 5 ). The ideograms were constructed (Fig. 6a, b) . The diploid chromosome number of Septifer bilocularis (Linnaeus 1758) 2nϭ26 is in agreement with that reported by Ieyama (1983) . While the karyotype that he showed is composed of 3 metacentric, 2 metacentric/submetacentric, 7 subtelocentric and one telocentric chromosome pairs, our karyotype was composed of 8 metacentric, 2 submetacentric and 3 subtelocentric chromosome pairs.
The cytogenetic findings of the present investigation of three species Modiolus barbatus, Septifer excesis and Septifer bilocularis, are in complete agreement with those reported using the classical morphological and anatomical methods for taxonomy. The results of these three species are in agreement with those reported by Ahmed 1974 , Diupotex-Chong et al. 1978 , Ieyama 1984 , ThiriotQuievreux 1984 , Cornet 1993 , Pasantes et al. 1996 , Holland et al. 1999 , Vitturi et al. 2000 , ThiriotQuievreux 2002 in which they reported that the diploid chromosome number of Family Mytilidae to which Modiolus barbatus, Septifer excesis and Septifer bilocularis belonge ranges from 2nϭ22 to 2nϭ32.
Ruditapes decussatus
A diploid composition of 2nϭ38 was found in 46 mitotic metaphase from 18 animals ( Fig.  7a) . For karyotyping, chromosomes of 10 well-spread metaphase plates were cut out from photomicrographs and paired on the basis of size and centromeric position. Chromosome measurements were taken from the 10 best spreads and the means and SD of length of short arm and long arm, chromosome length, relative length (100ϫabsolute chromosome pair length/total length of haploid complement), arm ratio (length of short arm/length of long arm) and centromeric index (100ϫlength of short arm/total length of chromosome) together with the chromosome classification are given in Table 6 . The karyotype consists of four groups (Fig. 7b) : Group A consists of 6 metacentric chromosome pairs with relative length ranging from 5.02% to 7.68%, arm ratio from 1.20 to 1.50 and centromeric index varies from 40.00 to 45.45. Group B which composed of 5 submetacentric chromosome pairs with relative length ranging from 4.19% to 5.02%, arm ratio from 1.73 to 1.82 and centromeric index varies from 35.48 to 36.67. Group C has 3 subtelocentric chromosome pairs with relative length ranging from 3.49% to 5.58%, arm ratio from 3.11 to 3.44 and centromeric index varies from 22.50 to 24.32. Group D which contains 5 telocentric chromosome pairs with relative length ranging from 4.75% to 5.87%, arm ratio from 7.40 to ϱ and centromeric index varies from zero to 11.90 (Table 6 ). An ideogram ( Fig. 8a, b) was constructed from relative length and centromeric indices with the centromers drawn at the same level to make visual comparison easier.
The diploid chromosome number of Ruditapes decussatus (Linnaeus 1758) 2nϭ38 is in agreement with that reported by Borsa and Thiriot-Quievreux (1990) . While the karyotype that they reported is composed of 9 metacentric/submetacentric and 10 subtelocentric/telocentric chromosome pairs, that of our result composed of 6 metacentric, 5 submetacentric, 3 subtelocentric and 5 telocentric chromosome pairs. Circe scripta The chromosomes of 37 mitotic metaphases taken from 15 animals were counted. 49 cells had 2nϭ38 and fundamental number (FN) of 72 (Fig. 9a) . The karyotype consists of four groups: Group A consisting of 6 metacentric chromosome pairs with arm ratio ranging from 1.05 to 1.56, relative length varies from 2.59% to 9.66% and centromeric index from 40.00 to 48.78. Group B which composed of 6 submetacentric chromosome pairs with arm ratio ranging from 1.75 to 2.44, relative length from 5.18% to 8.46%, and centromeric index varies from 29.09 to 36.36. Group C contains 4 subtelocentric chromosome pairs with arm ratio ranging from 3.29 to 3.62, relative length from 2.82% to 7.07%, and centromeric index varies from 21.67 to 24.55. Group D has 3 telocentric chromosome pairs with arm ratio ranging from 8.60 to ϱ, relative length from 3.06% to 4.52%, and centromeric index varies from (Fig. 9b, Table 7 ). An ideogram (Fig. 10a, b) was constructed.
The diploid chromosome number of Circe scripta (Linnaeus 1758) 2nϭ38 is in agreement with that reported by Ieyama (1980) . While the karyotype of which is composed of 19 metacentric, that of our result composed of 6 metacentric, 6 submetacentric, 4 subtelocentric and 3 telocentric chromosome pairs.
Venus verrucosa
A diploid complement of 2nϭ38 was found in 32 mitotic metaphase from 16 animals ( Fig.  11a) . For karyotyping, the chromosomes of 10 well-spread metaphase plates were cut out from pho- tomicrographs and paired on the basis of size and centromeric position. The karyotype (Fig. 11b) consists of four groups: Group A consists of 7 metacentric chromosome pairs with relative length ranging from 4.43% to 9.35%, arm ratio from 1.11 to 1.64 and centromeric index varies from 37.93 to 47.41. Group B which composed of 4 submetacentric chromosome pairs with relative length ranging from 3.44% to 7.87%, arm ratio from 1.73 to 2.50 and centromeric index varies from 28.57 to 36.59. Group C has 4 subtelocentric chromosome pairs with relative length ranging from 4.72% to 6.69%, arm ratio from 3.12 to 3.69 and centromeric index varies from 20.00 to 23.96. Group D which contains 4 telocentric chromosome pairs with relative length ranging from 2.26% to 3.20%, arm ratio from 8.00 to ϱ and centromeric index varies from zero to 10.77 (Table 8 ). An ideogram ( Fig. 12a, b) was constructed. The diploid chromosome number of Venus verrucosa (Linnaeus 1758) 2nϭ38 is in agreement with that reported by Rasotto et al. (1981) .
The cytogenetic findings of the present investigation on the 3 species, Ruditopes decussatus, Circe scripta and Venus verrucosa, are in complete agreement with those recorded using the classical morphological and anatomical methods for taxonomy. The results of these three species are in agreement with that reported by (Menzel 1968 , Koulman and Wolff 1977 , Gerard 1978 , Rasotto et al. 1981 , Ieyama 1990 , Corni and Trentini 1990 , Borsa and Thiriot-Quievreux 1990 , Wang et al. 1998 ) in which they reported that the most frequently chromosome number of Family Veneridaeto which Ruditopes decussatus, Circe scripta and Venus verrucosa belonged-is 2nϭ38.
